Exposure of Porphyromonas gingivalis to red light in the presence of the light-activated antimicrobial agent toluidine blue decreases membrane fluidity.
Porphyromonas gingivalis, one of the etiological agents of periodontitis, can be killed by red light in the presence of toluidine blue. The purpose of this study was to determine whether this light-induced killing was accompanied by changes in the fluidity of the organism's cytoplasmic membrane. A suspension of the organism was exposed to red light in the presence of toluidine blue, and the membrane fluidity was monitored spectrofluorimetrically by using the membrane probe trimethylammonium diphenyl hexatriene. The fluidity of the organism's cytoplasmic membrane was found to decrease significantly during lethal photosensitization, and this was accompanied by membrane condensation and vacuolation of the cells. Although changes in membrane fluidity are often attributable to lipid peroxidation, malonaldehyde (a product of lipid peroxidation) was not detectable. The disruption of membrane functions associated with a decreased membrane fluidity may contribute to the bactericidal effect of light-activated toluidine blue.